Bioactivation of 5-hydroxymethyl-2-furaldehyde to an electrophilic and mutagenic allylic sulfuric acid ester.
5-Hydroxymethyl-2-furaldehyde (HMF), a ubiquitous food contaminant, has been proposed to be metabolically activated through sulfonation of its allylic hydroxyl functional group. In support of this idea, we have found the strong direct mutagenicity of chemically synthesized sulfuric acid ester, 5-sulfooxymethylfurfural (SMF), in Salmonella typhimurium TA104. The intrinsic mutagenicity of this reactive ester was significantly inhibited by glutathione and glutathione S-transferase activity in dialyzed rat liver cytosol. The metabolic formation of SMF was elucidated by enhanced mutagenicity of HMF in the presence of rat hepatic cytosol enriched with the sulfo-group donor, 3'-phosphoadenosine-5'-phosphosulfate (PAPS). The PAPS- and cytosol-dependent mutagenicity of HMF was markedly lessened by sulfotransferase inhibitors such as 2,6-dichloro-4-nitrophenol and dehydroepiandrosterone. These results suggest that HMF can be metabolically activated to an allylic sulfuric acid ester which may play a role as an ultimate electrophilic metabolite in toxification of the parent compound in vivo.